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Summary
In this study, we have estimated the phenotypic and genetic relationships between prepuberal plasma FSH level (FSH and logFSH) of ewe lambs of the Lacaune meat breed and their reproductive performance at first mating (fertility and prolificacy). Hormonal levels were assayed in a single blood sample collected at approximately 5 weeks of age (mean ± S.D. = 33.7 ± 3.2 days) from 829 ewe lambs born in July-September 1983, in 30 flocks, from 33 AI sires. Mating took place over two periods, in early breeding season at 11 months of age and in OctoberNovember at 15 months. Fertility analysis was conducted only on ewe lambs mated in June-July (n = 737), while prolificacy was analyzed for all pregnant ewe lambs (n = 732).
For plasma FSH and log plasma FSH the effects of birth type, blood sampling date and time, as well as age at blood sampling were not significant (P > 0.05). The flock and sire effects were highly significant (P s 0.01) and heritability was 0.44 and 0.50 for plasma FSH and log plasma FSH respectively. The phenotypic correlation between prolificacy and FSH levels was positive but non-significant, the genetic correlation was 0.35 for plasma FSH and 0.41 for log plasma FSH. Prepuberal FSH levels of ewe lambs which remained barren after their first mating early in the breeding season were significantly higher than that of pregnant ones (P ! 0.05). Nevertheless the genetic correlation between fertility and logFSH was significantly positive (P:s 0.05). (R ICORDEAU et al., 1984) . This work follows our previous paper concerning the heritability of plasma FSH concentration at 5 weeks of age (B ODIN et al., 1986) (1979) and expressed as ng FSH HG 225 per ml of plasma. This reference standard is immunologically equivalent to 14 times NIH-FSH-S3. Samples were measured in duplicate and in the same assay in order to decrease variability. Sample volume was 100 wl, which gave a B/Bo value of 50 % for 7.7 ng/ml, a figure close to the mean (B = cpm bound to antibody for a given sample ; Bo = cpm bound to antibody in absence of unlabelled hormone). For FSH concentrations of 13-17, 7-8 and 3.5-4.5 ng/ml the coefficient of variation (C.V.) were 10.1, 8.9 and 12.6 % respectively, estimated from 50 unknown samples in duplicate within each range. The lower limit of detection for the assay as calculated from B/Bo = 95 % was 0.5 ng/ml. Plasma concentrations of FSH at 5 weeks of age in the 732 ewe lambs which subsequently lambed were highly variable (mean value 7.6 ng/ml, S.D. = 4.5 ng/ml) and the distribution of the data was asymmetric (varying from 0.9 to 43.2 ng/ml, mode = 3.8 ng/ml). Of the fixed effects examined only the flock effect was significant (P S 0.01). (table 2) .
The mean level of FSH and logFSH for females which had a single lamb were lower than that of females having two or more lambs, but these differences were not significant (table 3).
C. FSH and fertility
Of the 829 ewe lambs mated in June-July or October-November, 97 (i.e. 11.7 %) did not conceive and were classed as subfertile. The mean level of FSH and logFSH (mean = 8.89 ng/ml and 2.04 log ng/ml respectively) for these females was significantly higher (P: 5 ; 0.01) than those becoming pregnant during one of the two mating periods (mean = 7.58 ng/ml and 1.91 log ng/ml). For the data obtained from ewes mated for the first time in June-July, analysis of variance showed that only the flock effect was significant (P: 5 ; 0.01) (table 4). The birth type had no effect on the fertility at first mating ; likewise there was no influence of the sire, considered as a fixed effect. Heritability of fertility was only 0.04 in this group.
The phenotypic correlation between the FSH or logFSH level at 5 weeks of age and fertility at first mating was negative but small (-0.08 and 0.10, table 5). The genetic correlation between these same variables was positive. It should be noted however that the relationship between FSH and fertility (r G = 0.15, s.e. = 0.25) was lower than that between logFSH and fertility (r G = 0.43, s.e. = 0.24) although this difference was not significant.
A negative phenotypic correlation between FSH and fertility was also apparent from the significant difference between the hormone levels of females which were pregnant or non-pregnant after the first mating at 11 months of age (P < _ 0.05, table 6).
IV. Discussion
Our estimate of heritability for prolificacy (h 2 = 0.37) is higher than earlier estimates for the Lacaune milk breed (h 2 = 0.03 ; B ODIN , 1979) and higher than values in the literature reviewed by R ICORDEAU et al. (1979) . This is probably due to the system of selection for the Lacaune meat breed, which has favoured the selection of very good males without eliminating the poorest, causing higher sire variance.
The high value of the estimate for the heritability of plasma FSH at 5 weeks of age is partly explained by the independence of the concentration of FSH during the prepuberal period, with variation in such factors as age of the dam, birth type, body weight or growth rate of the individual. This independence has already been reported by several authors (IZI CORDEAU et l ll., 1984 ; B INDON et C ll., 1985 ; F ERNANDEZ A BELLA , 1985) . In a previous paper which concerned a slightly different sample of the ewe lambs analyzed here, we also reported an absence of effects associated with birth type and growth rate on prepuberal FSH plasma levels (B ODIN et al., 1986) . The small influence of the environmental factors on plasma FSH levels has also been observed in experiments on food restriction in prepuberal male rats (S ISK & B RONSON , 1986) . In mature ewes the enhanced FSH plasma concentrations 3 to 5 days before oestrus claimed to be due to increased body weight in lupin supplemented ewes (B RIEN et al., 1976) , is apparently associated with lupin feeding per se rather than an indirect influence through body weight change (KNIGHT et al., 1981 Prepuberal FSH plasma levels could be used for selection of ewes before puberty. Nevertheless, a higher increase of genetic progress will come from the fact that sires could be classified by a progeny test at an early age (before the decision concerning ewe replacement must be made). For this early estimation of sire breeding value the total number of offsprings and therefore the number of sires on test will not be limited by the ewe replacement rate. Thus, the use of this early criterion should be optimized and incorporated together with other specific parameters in selection schemes for reproductive rate.
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